Purification, calcium-binding properties, and conformational studies on a 28-kDa cholecalcin-like protein from bovine brain.
A large-scale preparation method for bovine brain 28-kDa cholecalcin-like protein is described. Flow dialysis binding studies revealed that the protein binds at least 3 mol of Ca2+/mol of protein. The protein undergoes conformational changes on binding calcium as shown by UV differential absorption spectroscopy, near and far UV circular dichroism, and intrinsic fluorescence. Circular dichroism (CD) studies in the far UV indicate an apparent increase in helical content in the presence of Ca2+. The effect of calcium on the protein structure is nearly maximum for 1 Ca2+ bound/protein molecule. UV differential absorption studies on the binding of the Ca2+ agonist Tb3+ and Tb3+ luminescence induced by energy Trp----Tb3+ transfer indicate that Tb3+ binds to two higher affinity Ca2+-binding sites. These sites are probably very close to the single Trp residue. Analysis of the fluorescence parameters of the single tryptophan residue in the apoprotein and its accessibility to ionic and neutral quenchers suggests that this residue is located in a highly hydrophobic domain on the protein surface.